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Stem and root explants from Encephalartos cupidus, E. 
eugene-maraisii, E. inopinus, E. lanatus, E. lebomboensis, E. 
lehmannii, E. natalensis, E. paucidentatus and E. 
transvenosus all produced cal lus on various media, provided 
that growth substances were supplied. Of the species tested , 
the explants of Encephalartos lebomboensis were the fastest 
and best callus producers while those of E. lanatus were the 
poorest. 
lndien groeistowwe voorsien is, het stukkies slam- en 
wortelweefsel van Encephalartos cupidus, E. eugene-maraisii, 
E. inopinus, E. lanatus, E. lebomboensis, E. lehmannii, E. 
natalensis, E. paucidentatus en E. transvenosus almal op 
verskillende mediums kallus gevorm. Van al die spesies het 
E. lebomboensis die vinnigste gereageer en die grootste 
kallus gevorm terwyl die E. lanatus-weefse l die swakste 
gevaar het. 
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Cycads 
Owing to their restricted numbers and limited distribution, 
indigenous South African Encephalartos species are listed 
as endangered plants in the province of Transvaal (Art 85A 
Ordinance 17 of 1967). These plants are, however, extreme-
ly popular as ornamentals and large scale propagation is 
highly desirable. Due to a lack of sufficient seed of some 
species and also slow germination rates methods of pro-
pagation not utilizing seed should be considered. 
The feasability of using tissue culture methods for the 
propagation of Encephalartos and other rare indigenous 
plant species, is currently being investigated by the 
Transvaal Department of Nature Conservation. 
A fair amount of work on regeneration and tissue culture 
in the Cycadales has been done using the haploid 
megagametophyte as starting material (La Rue 1948, 1950, 
1954; Norstog 1965; Norstog & Rhamstine 1967; and De 
Luca, Moretti & Sabato 1979). 
Published work on somatic cycad tissue in culture is very 
limited. Brown & Teas (1966) obtained callus cultures from 
mature embryos of Zamia florid ana and from leaf rachis 
of Cycas revoluta. Mustoe (1967) studied the development 
of callus derived from cambial explants of C. revoluta and 
Zamia integrijolia. 
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The recent report by Henson (1980) appears to be the 
only one to have included Encephalartos somatic tissue. 
Only leaf tissue was used. 
The present paper reports on initial work aiming to 
establish callus cultures from stem and root tissue from 
the following species: E. cupidus, E. eugene-maraisii, E. 
inopinus, E. lanatus, E. lebomboensis, E. lehmannii, E. 
natalensis, E. paucidentatus and E. transvenosus. 
Whole stems and roots taken from 2-year-old seedlings 
were washed with soap and water, rinsed in tap water, 
swabbed with 700Jo ethanol and sterilized by immersion in 
a saturated solution of calcium hypochlorite for 15 min 
followed by sterile water rinsing. Stems and roots were then 
dissected into 1-cm3 blocks. After placing on the ap-
propriate medium, explants were incubated at 27- 30 oc 
under weak (20{-tE m - 2 s - 1) cool white fluorescent lighting. 
Callus formation on a number of defined media was 
compared. In all cases agar at 9 g dm - 3 and sucrose at 30 
g dm - 3 were used. 
Callus production was obtained with both stem and root 
explants of all the species tested but only on those media 
which contained growth substances. These results, based 
on visual observation, are summarized in Table 1. The 
growth substance requirement appears to be general in 
cycad tissue cultures (Henson 1980). 
Table 1 Callus formation on various media by stem 
and root explants of Encephalartos species ( + 
denotes callus formation ; - no callus formation) 
Medium 
Murashige & Skoog (1962) (MS) 
Linsmaier & Skoog (1965) 
Relative callus 
formation after 
5 months 
Stem Root 
explants explants 
++ 
++ 
+ 
+ 
N59- Norstog & Rhamstine (1968) + + + + + 
Medium Kl = N59 plus per dm3 : 
Tyrosine 5 mg, glutamine 400 mg, 
alanine 400 mg, kinet in 15 mg, 
naphthalene acetic acid 10 mg, 
thiamine 1 mg + + + + + + + 
Earle & Langhans (1974) plus 2,4-D I mg dm - 3 + + + 
Brown & Teas ( 1966) + + + 
Knop (1865) (Brown & Sommer, 1975) 
plus MS micronut rients 
Knop (1865) plus MS microelements and 
growth substances 
Knudson C - Knudson (1946) 
Knudson C plus MS microelements 
and growth substances 
+ + 
+ + 
Based on size and rate of callus formation medium K1 
appeared superior to the others tested. Five-month-old 
stem explant callus cultures of E. lebomboensis on three 
media is shown in Figure 1. 
Depending on the species, stem explants took approx-
imately 2- 4 months to start callus formation whereas root 
ex plants took 4- 6 months. After 9 months both types of 
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Figure I Five-month-old stem explant callus cultures of E. lebomboensis 
(A)- medium Kl, (B)- medium N59, (C)- medium MS 
Figure 2 Nine-month-old callus cultures of E. lebomboensis derived from 
(A) stem and (B) root explants. 
Figure 3 Four-month-old stem explant derived callus cultures of 
(A) E. lebomboensis (B) E. lehmannii and (C) E. transvenosus 
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tissue produced large masses of callus, as shown for E. 
lebomboensis in Figure 2. 
Of all the species tested E. lebomboensis was the fastest 
and best callus producer while E. lanatus was the poorest. 
Four-month-old stem explant callus cultures of three 
species is shown in Figure 3. 
Callus formation by leaf explants of a number of 
Encephalartos species was recently obtained by Henson 
( 1980) and limited organogenesis was reported. 
Organogenesis in our callus cultures is currently being 
investigated. 
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